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Appendix A 

Design Principles 

For Minor Stormwater and Erosion Control Permits, the Standards included in the Massachusetts 

Department of Environmental Protection’s Massachusetts Stormwater Handbook and the Design 

Principles in this Appendix must be followed to the greatest extent practicable. 

For Major Stormwater and Erosion Control Permits, the Standards included in the Massachusetts 

Department of Environmental Protection’s Massachusetts Stormwater Handbook and the Design 

Principles in this Appendix must be followed.  

 

A. Erosion & Sedimentation Control Design Principles 

The Erosion & Sedimentation Control Design Principles aim to prevent soil erosion and 

subsequent soil runoff and sedimentation resulting from site construction and development.  

1) Soil erosion must be minimized and sedimentation will be controlled 

during construction, provided that prevention of erosion is preferred over 

sedimentation control. 

2) Erosion and sedimentation controls must be installed in accordance with 

sound engineering practices prior to the commencement of construction on-

site and maintained throughout the construction phase. Sedimentation 

controls must be placed to prevent soils or other eroded matter from being 

deposited onto adjacent properties, or rights-of-ways or into the public 

storm drainage system, or wetlands or water bodies.  

3) Biodegradable erosion and sedimentation controls are encouraged.  

4) Such measures must be monitored on a weekly basis and before and after 

storm events, or as needed, and be reinforced or replaced when needed, per 

judgment of the site foreman, owner, and/or Conservation Commission. 

Such erosion and sedimentation controls must remain in place until the site 

has become stabilized with an adequate vegetative cover. 

5) Erosion and sedimentation controls must be removed as soon as possible 

following construction and once the site has become stabilized.  

6) Uncontaminated surface water must be diverted around disturbed areas. 

7) Off-site transport of sediment must be prevented, including sediment 

tracked by vehicles leaving the site. 

8) On and off-site stockpile areas must be managed to provide protection from 

erosion and sediment transport. 

9) Applicable Federal, State and local laws and regulations must be complied 

with fully including waste disposal, sanitary sewer or septic system 

regulations, and air quality requirements, including dust control. 

10) Interim and permanent stabilization measures must be instituted on a 
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disturbed area as soon as practicable but no more than 14 days after 

construction activity has temporarily or permanently ceased on that portion 

of the site. 

11) On-site construction and waste materials must be handled properly to 

reduce pollutants from these materials, including storage practices to 

minimize exposure of the materials to stormwater and measures to prevent 

and respond to spills. 
 

B. Stormwater Management Design Principles 

The Stormwater Management Design Principles aim to capture and recharge stormwater 

at the point where it falls on a site. The Stormwater Management Design Principles also 

aim to prevent stormwater discharges from contributing to pollution of surface water and 

groundwater resources.  

1) All projects must not result in an increase of offsite runoff, or a change of 

groundwater and/or surface water levels on an adjacent property.  

2) All projects must comply with the performance standards of the most 

recent version of the Massachusetts Stormwater Handbook (Handbook), 

with the following differences from the Handbook: 

a. The Stormwater Management Standards apply to single family 

houses, as well as housing development and redevelopment projects 

comprised of detached single-family dwellings on four or fewer lots 

and multi-family housing development and redevelopment projects 

with four or fewer units, including condominiums, cooperatives, 

apartment buildings and townhouses. 

b. Drainage Design: Drainage calculations must be performed for 

existing site conditions (pre-development) and proposed site 

conditions (post-development) based on approved site plans.  

Storms of 2, 10, 25, and 100 year frequency events must be 

analyzed. 

c. Stormwater management systems on new development sites must 

be designed to: 

i. Retain the volume of runoff equivalent to, or greater than, one 

(1) inches multiplied by the total post-construction impervious 

surface area on the site;  

ii. Remove 90% of the average annual load of Total Suspended 

Solids generated from the total post-construction impervious 

area on the site; and 

iii. Remove 60% of the average annual load of Total Phosphorus 

(TP) generated from the total post-construction impervious 

surface area on the site.  
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d. Stormwater management systems on redevelopment sites, must be 

designed to: 

i. Retain the volume of runoff equivalent to, or greater than, 0.80 

inch multiplied by the total post-construction impervious 

surface area on the site; 

ii. Remove 80% of the average annual post-construction load of 

Total Suspended Solids (TSS) generated from the total post-

construction impervious area on the site; and 

iii. Remove 50% of the average annual load of Total Phosphorus 

(TP) generated from the total post-construction impervious 

surface are on the site.  

e. To the extent that the project will discharge, directly or indirectly, 

to a water body subject to one or more pollutant-specific Total 

Maximum Daily Loads (TMDLs) or to Certain Water Quality 

Limited Waters, implement structural and non-structural 

stormwater Best Management Practices (BMPs) that are consistent 

with each such TMDL or Water Quality Limited Waters. 

3) No Untreated Discharges. All stormwater runoff generated from land 

development and land use conversion activities must not discharge 

untreated stormwater runoff directly to a wetland, local water body, 

municipal drainage system, or abutting property, without adequate 

treatment. 

4) Channel Protection. Protection of channels from bank and bed erosion and 

degradation must be provided by attenuating the 24-hour extended 

detention storage of runoff of the post-development 10-year, 24-hour return 

frequency storm event. 

5) Overbank Flooding Protection. Downstream overbank flood and property 

protection must be provided by attenuating the post-development peak 

discharge rate to the pre-development rate for the 10-year, 24-hour return 

frequency storm event as required by the MA DEP LID Management 

Policy. 

6) Extreme Flooding Protection. Extreme flooding and public safety 

protection must be provided by attenuating the peak discharge rate from 

the 100-yr, 24-hour return frequency storm event to the pre-development 

rates. 

7) Recharge: 

a. Annual groundwater recharge rates must be maintained, by 

promoting infiltration and recharge through the use of structural and 

non-structural methods. At a minimum, annual recharge from the 

post development site must equal the annual recharge from pre-

development site conditions. 
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b. The stormwater runoff volume to be recharged to groundwater 

should be determined using the methods prescribed in the latest 

version of the Massachusetts Stormwater Handbook. The recharge 

requirements must apply to all activities within the jurisdiction of 

this Bylaw except as noted, and unless specifically waived by the 

Conservation Commission or its Designated Agent. 

8) Construction of any structures or impervious surfaces should be avoided to 

the extent practicable within the floodplain to prevent water quality 

impairments to adjacent water bodies. 

9) Water Quality Volume. The prescribed water quality volume required in 

the sizing of a structural stormwater practice must be calculated as 1.2 x 

total watershed area x runoff coefficient (Rv), where Rv = 0.05 + 0.009 

(I%) and I% = percent of impervious area. 

10) Hydrologic Basis for Design of Structural Practices. For facility sizing 

criteria, the basis for hydrologic and hydraulic evaluation of development 

sites are as follows: 

a. Impervious cover is measured from the site plan and includes any 

material or structure on or above the ground that prevents water 

from infiltrating through the underlying soil. 

b. Impervious surface is defined to include, without limitation: paved 

parking lots, sidewalks, roof tops, driveways, patios, and paved, 

gravel and compacted dirt surfaced roads. 

c. Off-site areas must be assessed based on their “pre-developed 

condition” for computing the water quality volume (i.e., treatment 

of only on-site areas is required). However, if an offsite area drains 

to a proposed BMP, flow from that area must be accounted for in the 

sizing of a specific practice. 

d. Off-site areas draining to a proposed facility should be modeled as 

“present condition” for peak-flow attenuation requirements. 

e. The length of sheet flow used in time of concentration calculations 

is limited to no more than 50 feet for predevelopment conditions and 

50 feet for post development conditions. 

f. Detention time for the one-year storm is defined as the center of 

mass of the inflow hydrograph and the center of mass of the outflow 

hydrograph. 

g. The models TR-55 and TR-20 (or approved equivalent) will be used 

for determining peak discharge rates. 

h. For purposes of computing runoff, all pervious lands in the site must 

be assumed prior to development to be in “good hydrologic 

condition” regardless of conditions existing at the time of 

computation. 
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i. Flooding and channel erosion impacts to receiving streams due to 

land development projects must be determined at each point of 

discharge from the development project and such determination 

must include any runoff from the balance of the watershed which 

also contributes to that point of discharge. 

j. The specified design storms must be defined as a 24-hour storm 

using the rainfall distribution recommended by the United States 

Department of Agriculture (USDA) Natural Resources 

Conservation Service (NRCS), the Northeast Regional Climate 

Center “Atlas of Precipitation Extremes for the Northeastern United 

States and Southeastern Canada,” and the National Atmospheric and 

Oceanic Administration (NOAA) Atlas as most recently amended 

as of the date of application. 

k. Proposed residential, commercial, or industrial subdivisions must 

apply these Stormwater Management criteria to the land 

development as a whole. Individual lots in new subdivisions are not 

considered separate land development projects, but rather the entire 

subdivision must be considered a single land development project. 

Hydrologic parameters must reflect the full proposed build-out land 

development and must be used in all engineering calculations. 

 

C. Low Impact Development Design Principles 

Low Impact Development (LID) are stormwater management systems that minimize 

impervious surfaces and mimic natural conditions. LID manages rainfall at the source 

utilizing small landscape features located at the lot level.  

1. The total area of disturbance must be minimized. 

2. Activities must be sequenced to minimize simultaneous areas of 

disturbance. 

3. Identify and preserve the site's natural features, hydrology, and ecological 

integrity including preservation of existing permeable soils, drainage 

ways, wetlands, floodplains, slopes, healthy native and naturalized non-

invasive vegetation, woodlands, significant plant communities and 

wildlife habitats, and natural soil structure. 

4. Designate a building envelope(s). The extent and location of construction, 

clearing, structures, parking areas, and associated site improvements must 

be limited to the designated building envelope(s).  

5. Site, and when appropriate, cluster buildings in locations that avoid 

environmentally sensitive areas. Minimize the size of building footprints. 

6. Minimize impervious surfaces (less than 10% impervious surface is 

recommended) wherever possible through LID design of streets, parking 

lots, driveways and other site elements. Examples include:  

 minimizing travel lane widths; 
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 minimizing the number and size of parking spaces; 

 minimizing parking aisle widths; 

 use of shared parking areas; 

 minimizing driveway widths; 

 avoiding use of curbing and utilizing country drainage techniques; 

 use of one-way loop streets; 

 use of hammerhead turnarounds; 

 adding center landscaping with bioretention to cul-de-sacs; 

 use of shared driveways; and 

 use of porous pavement or permeable pavers.  

7. Minimize grading, clearing and soil compaction with a focus on 

preservation of existing topography, vegetation, and soils (especially those 

in Hydrologic Soil Groups A and B) where it most benefits hydrologic 

functions. Fit development to the natural terrain to the maximum extent 

possible, such as avoiding steep slopes. 

8. Use and/or create subwatersheds to treat and manage runoff as close to the 

source as possible using smaller, decentralized stormwater management 

techniques. 

9. When plants are used for stormwater management, use 75% or more native 

and/or naturalized non-invasive vegetation. Select plants based on their 

ability to survive in the conditions under which they will be planted 

without additional irrigation, fertilization, or pesticides.   

10. Consider, propose and implement LID Stormwater BMPs versus 

structurally engineered closed/underground systems. LID Stormwater 

BMPs include, but are not limited to: 

 Grassed Channels/Swales; 

 Water Quality Swales 

 Bioretention Areas & Rain gardens; 

 Tree Filters; 

 Vegetated filter strips; 

 Cisterns and rain barrels; 

 Green roofs; 

 Constructed wetlands; 

 Subsurface gravel wetlands; and 

 Infiltration trenches, chambers, or basins. 




